Atopic dermatitis (AD) is a chronic cutaneous inflammatory disease. Various categories of therapeutic medications are used for treating AD. Omalizumab is a monoclonal anti-IgE antibody that binds to IgE molecules at the high-affinity receptor (FcεRI) binding site. Therefore, omalizumab can be used as a potential new systemic treatment agent for recalcitrant AD patients with elevated IgE levels. A 34-year-old man had been treated for AD with several topical and oral agents. However, he was refractory to these therapies and his serum IgE levels were very high. We treated him with omalizumab. After 8 months of the treatment, his symptoms were notably improved and the SCORAD index was decreased. Thus, we report on the first case of recalcitrant AD that was successfully treated with omalizumab in Korea. (Ann Dermatol 22(3) 349∼352, 
INTRODUCTION
Atopic dermatitis (AD) is treated by topical agents, including bland emollients, topical steroids, tacrolimus and pimecrolimus, and also oral agents such as antibiotics, systemic corticosteroids, antihistamines and cyclosporine in proportion to the clinical severity of AD 1 .
However, severe or recalcitrant AD does not often respond satisfactorily to several conventional therapies. Therefore, many dermatologists have tried treating severe or recalcitrant AD using novel modalities such as dapsone 2 , azathioprine 3 , mycophenolate mofetil 4 and intravenous immunoglobulin 5 . Omalizumab has recently been used as a potential new systemic treatment for recalcitrant AD patients with elevated IgE levels, and this based on omalizumab's efficacy for treating asthma and allergic rhinitis, which are parts of the classic allergic triad 6 . Here we report on the first case of the adult AD that was successfully treated with omalizumab in Korea.
CASE REPORT
A 34-year-old man with over a 30-year history of AD had been treated by several therapies such as topical agents, oral agents, immunotherapy and herb medicine for many years with minimal response. He had also been hospitalized several times to treat his eczema herpeticum or secondary infection. The physical examination revealed erythematous papules, plaques and vesicles with severe lichenification and excoriation over the whole body, and especially on the face and anterior chest. The lesion covered approximately 60% of the total body surface area (Fig. 1A ). There was a family history of atopy. He also had asthma, allergic rhinitis and cataract due to long standing conjunctivitis. Laboratory analyses demonstrated that the serum IgE level was 9,360 IU/ml (normal range: 0∼20 IU/ml), the eosinophil cationic protein (ECP) level was above 200 ug/L (normal range: 2∼18 ug/L) and the eosinophil portion of the white blood cells was 21.2%. The other laboratory findings, including the hemoglobin and red blood cell count, were within the normal range. To exclude the possibility of parasitic infection because of the eosinophilia, he took antihelminthics. AD treatment started with cyclosporine (250 mg per day) and hydroxyzine (60 mg per day) with topical steroids and pimecrolimus. Nevertheless, he was refractory to these remedies and vigorously wanted a new treatment regardless of the cost. Thus, we decided to try to treat the patient with omalizumab. Before the treatment with omalizumab, the patient's SCORAD index was 48. The pruritus scale and insomnia scale were 4 points each, respectively. Omalizumab was administrated subcutaneously at 600 mg every other week for 2 months, and then the dose was decreased to 300 mg over the next 6 months in 2 week intervals. During administration of omalizumab, the oral hydroxyzine and topical treatments were maintained. Our patient didn't suffer from any adverse effects such as an immediate reaction at the injection site and there was a notable improvement of the skin lesions (Fig. 1B) . The SCORAD index was decreased from 48 to 35 ( Fig. 2A) and the subjective scale for pruritus and insomnia was also greatly decreased (4 to 2 and 4 to 1, respectively) (Fig. 2B, C) . He maintained a good state for 6 months. The oral hydroxyzine and topical treatments were maintained after cessation of the omalizumab treatment (Fig. 1C) .
DISCUSSION
There are several clues that IgE is related with AD. AD is associated with elevated levels of total and exoallergen specific serum IgE 1 . In addition, IgE antibodies against self-proteins such as epithelial extracts are found in the serum specimens from patients with severe AD and the serum levels of IgE autoantibody are correlated with the disease severity 7 . High-affinity IgE receptor is predominant in AD 8 .
Omalizumab is a novel therapeutic recombinant DNAderived humanized IgG16-kappa monoclonal antibody that targets human IgE 9 . It is currently used for the treating asthma patients who are at least 12 years old and who have serum IgE levels that do not exceed 700 IU/ml 9 .
The mechanisms of action of omalizumab are summarized as follows. First, omalizumab binds to the Fc region of all forms of circulating IgE and this prevents IgE-medicated reactions 10 . Second, omalizumab downregulates highaffinity IgE receptor by binding to and inactivating IgE 10 .
Based on the above mechanism, we tried treating our patient with omalizumab because an elevated serum IgE level of 9,360 IU/ml was noted on the laboratory findings. Our patient's symptoms did not improve for the first 2 months of omalizumab treatment. That can be explained that although the free IgE is extensively and very rapidly suppressed after administrating omalizumab, it takes up to 3 months before the clinical symptoms achieve their new equilibrium values 11 . In our case, the AD was improved from the third month after the initiation of omalizumab treatment.
Our patient was treated successfully with omalizumab. Some dermatologists have been tried to treat AD patients with omalizumab, and the majority of them were successful in treating AD with omalizumab 9, 12 . On the other hand, a few AD patients failed when being treated with omalizumab 6 . The reason for the difference between the successful cases and unsuccessful cases may be insufficient dosing of omalizumab 6 . In the unsuccessful cases, although the patients all are adults, omalizumab was administrated at 450 mg subcutaneously every other week for 4 months 6 . However, for the successful cases, most of the patients were children and the dosing was similar to that of the patients of the unsuccessful cases 9, 12 .
Additionally, the period of administration of omalizumab in the successful cases was longer than that in the unsuccessful cases 6,9,12 . As mentioned above, it takes 3 months to see an effect with omalizumab. In a similar context, the mean serum IgE levels of the unsuccessful patients were much higher than those in the successful patients 6, 9, 12 . If the dose of omalizumab is insufficient, then the drug does not thoroughly block all the IgE. In our case, our patient might have been treated successfully because of the sufficient dosing and dosing period. In one study, the safety and tolerability of omalizumab were evaluated in 7,500 adult patients 13 . The results of that study revealed that the adverse effects were similar to that of the placebo and there was no evidence of an increased risk of drug-related hypersensitivity reactions or immune-complex disease. No adverse effects were reported in the other trials of treating AD with omalizumab 9,12 . Our patient visited every 2 weeks for monitoring the clinical effects and possible adverse effects. Any immediate reaction at the injection site and other adverse effects were not found in our patient. We report here on the first case of adult AD that was successfully treated with omalizumab in Korea. We suggest that those patients who have AD with a high level of IgE and who do not show any improvement in spite of traditional therapy, including systemic cyclosporine, will be good candidates to try omalizumab as a safe alternative modality.
